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Tóai wiomi ma/concern: 
*e it knQWn_that.T. MAURICE LEBLANC,a ? 

citize?.9fthe Republic of France residing 
at Villa Montmorency,Auteuil, Paris 
Hrange,have made a new and useful Inven 
tion in 99ndensers of which the follówing 
isa specification. ? 

@his inYention relates to condensers. 
Under ordinary conditions the mininun 

presurethat éan be obtained within a con 
densing chamberisequalto a pressure which 
gorres??n@sto the yaportension of the eon 
@ens.gwateratthe temperatureatvhiclrit 
èves the condenser;therefore,ifthe water 
eaving the Condenser has a teinperattire of 
?5°C.the mininum pressurewhichit would 
be possible to óbtainis41.8.mm of mercury. 
An object bf thisinvention is to produee 

a gondefser in whichitis possible to main 
taiu an efective pressure Which eGrresponds 
t9the vapor tension of water at the meaD 
temperature of the gondensing water Cir 
culating through the condenser. This and 
9therojeets I*ttain by?neansof?pparstus 

25 herein disclosed as embodying my inveltion. 

20 

T the drawings accompanying?his.appli 
Gation and forming a part thereof: Figues 
*1 and 2 are diagrammatie arrangements of 
apparatus forilustrating the principles in 

30 Volyedin myiàvention;and Fig,3is a Vel 
?tical section of ajet condenser embodying 

Imyinvention. ? . ?, 

Referring to Fig,1;a fuid flows from a 
reservoir 5 at a gonstint pre88ttre °itQ a 

35 nozzle6,which dischargesinto the interiO° 
of a converging or Cone-shaped hozzle?.the 
inlet end 6f which comaunicate8 With a 
chamber?and*eoutlet end of which con 
munió?es with a seeond ghamber9.,A CO 
a?Dresure P. yhiel is less,*an P,is 

iled in thechainber 8,while a pres 
- Pe is 1naintained in the ehamber 9. 
Theory and practige show thatif the Dres 
sure P*is süfciently low to eattse_a portiOH 

4?ofthe fuid delivered by the nOzzle 6 to be 
reversedin?itsflow andenterthechapiber.8 
theremainder ofthe fuid will @outinHe in 
the directiongivenit by:t?e nQzzle 6 and 
enterthe.chamber9,even *óugh fle Pres 

?0 sure P°inthe chaiber9.i?greater th? fle 
pressure Pe ihereservoir? *he ifer 
ènee P°?P inereases in DIOpOrtiOl tO ?1 
crease ofthe diference P?* and as the 
weight ofthe ?uiá entering the ehamber.$ 

55isincreasedin proportiontO that of the fllid 

40 

1 

or better,the molecules Composingthefuid, 

JnOlecules o? 

t?e Chamber ö, 
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entering the chamber9.,This result can be 
aegompished because a portion of the fuid, 
Cannot leaye the stream?change?the direc 
tion of their motion and entertRechamber 8 
exeept_by *eacting_on adjacent fuid,or 

?he fuid,Which continue to ad 
Yange,and thereby_impartingto themeither 
an increase in Yelocity or?an increase in 
pressure. - - ? 

?f the fuid traversing the nozzle 6 is 
steam or Yatervapor,the chambers 8 and 9? 
may Constitutetwo surface orjet condensers 
Which are Cooled by the same eirculating 
Water beeatise the ?ater which has cooled 
the ghamber 8 wil be capable of_cooling, 
Chamber 9,since the pressure,and conse 
quently the teuperature of the chamber 9 is 
greater thanthat.of the chamber 8. If the condensingwateris discharged at 
the temperature of the condenser it will 
?ayeatemperature whichis higherthanthe 
initial temperature of the vapor to be con 
delised,since by hypgthesis P>P. Thisis 
theresul Thave soughtto aecomplish 
,Several chambers,in fact,any number of 
Chanbers may be utilizedin Connection with 

?n Fig.2 I have shown a 
diagrainmatie arrangement in which the 
Chamber ö Communicates through the nozzle 
6 with a number of chambers 10,11,12 and 
13,Whigh are arranged in series with refer 
enee to the delively of the fuid fron the 
chanber ö and whieh aresuccessively cooled 
by the suue water Or cooling liquid. The 
adjacent chambers are connected by conyerg 
ing or.cone-shaped nozzes 7,and the deliv 
ery end ofeaehof theintermediate nozzles 7 
extends into the admission end of tho next 
Suegeedihgilgzzle. * - ?. 

With refefence to Fig.2,assume that the 
cooling water is delivered to the chamber10 
at teiuperature o?15°C. andis discharged 
fron the chanber 13 at 33° C. and that the 
tenperatures of the Chainbers10:11,12and 
?3 are respeetively 20,25:8 
C. Thetelnperature of the vaporin the res 
ervoir 5,whiah in praetice wil be replaced 
bythe exhaust pipe of the YaDOr elgie,Ca* 
1? about 25°C If the nozzle 6 nnder Sugh 
eonditions discharges 1 kgr of Vapor,tle 
ontletendsoftheiozzles 7 fortherespective 
chanüers10.11 and12wil respectively dis 
charge 0.750 kgr.?0.500 kgr and 0.250 kgr. 
?n order to maintain a Vacuum in a Con 
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2016,17and18respectively communicate,by 

denser it is necessary to not only cool the 
gondenser butit s.also negessary to with 
draw the airwhichisthere disengagedfrom 
the water and to withdraw the Water. The 
apparatus described abovecomprisesseveral 
elementary condensers and ifit were neces 
Sary to provide a special waterpump and 
a specialairpump foreagh ofthesecondens 
ers the arrangement would be of little prac 
ticak use. Eor this reason I prefer the ar 
rangement shownin Fig.3. 

Referringto Fig.3,aseriesofcone-shaped 
nozzles.15?16,17 and 18 which proges 
sively decrease in sectional area,communi 
cate by means of a nozzle 19with the source 
offluid or vapor to.be condensed The de 
livery end of each nozzle extends into the 
admission end ofthenext succeeding nozzle 
and theadmission ends of the nozzles 15, 
meansofannularohambers15",16",17°,and 
18*with theinlets of liquid ejectors 20,21, 
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municates with an or chamber27,whichyitis assumed,isproyided ? 

22 and 23,which arearranged inseries and 
aretraversed successivelybythesameliquid. 
The ejector 20receiyes liquid from an an 
nularnozzle 24,which communicates with 
and receives liquid from a chamber 2?· 
formedin the walls ofthe condenseraround 
the nozzle 19aad receiving liquid from a 

30 suitable source through a port?26. Each 
ejector comprises an annular nozzle whigh | 
sirrounds.the correspondingy located fluid 
nozzleand which dischargesiquidinto the 
ejectoy located n?t below The ejeqor28 
is a converging *? 

L1 

with water and airpumps The?fuid or 
vaporto becondensed atüinsa highvel9g 
ityasit passes thenozzle 19,due to the dif 
fereace ofpressure existingat theinlet and? 
outlet endsofthe.nozzle,The existingcon-| 
ditions correspond to the theoretigal 3on? 
tiondescribedinconnectignwith Fig?1 *nd 452?portionomy ofthefi?issging 
from themozzle 19is reversedin its fow? and the remaining fuidis disehargedinto 
thenozzle15.Théfuid reversedinitsflow, 
düe tothe low pressure at the deliveryend 

50 ofthenozzle19.isexfosed to the condens ingaction of theliquid discharged from the 
nozzle?24 and also-to the ejectoraction of 
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.60 
atthedischarge end6fthe?ozzle.1?is *b-| jeetedtothesondeningandeje?i?gact*n, 
öf theliquid streah*gharged ?om.* 
ejector20andenteringtheejector21. This' 

theliquidstream_asitentersthe ejector 20 
andiscompressed by it.in? a more Or.less 
solid streafn. Thevgporis.gondensed by 
thecooling actio 9ffheliquidyand theai: andotherhon-cóndensablegases@?e ejeeted? 
by theejector action_of the liqud pa*g 

.tirough the ejector20.Thepo?ign9f the 
fuidWhich eseapes fom the füstream 

the ejector 23 and from which the liquid 

no??óo? |isto sy.if the absqute pressure of te 
nary condensing|W* s g ,?" * 

ry - 1g? ds higher than 5 m?the gis woa whieh the 
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operationis repeated throughout the succes- 66 
sion of nozzles until a portion of the fluid 
stream delivered by the nozzle19 is finaly 
ejected into a condensingchamber27 bythe 
gonyerging divergingnozzle18 Thewater, 
issuing fröm theiaséejector 23,falsto thé 
bottom of the chamber27and is withdrawn 
by any suitable pump andthe entrained air 
is exhausted through a port 28,which.is 
1ocated near the top of the_chamber. An 
annular nozzle 29 is located near the_top 
of the chamber,27 and,receiving cooling 
liquid from any Suitable Source, discharges 
it in an annular stream onto an annular 
shelf31,formedintegrally with thewals of 
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70, 
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flows in a brokenstream onto a Second shelf 
32formed on the walls of the chamber 27. 
The liquid.flows from the shelf.32 in a 
broken stream into the bottom ofthe cham 
ber 27. With such an arrangement the air 85 leavingthe chamber27 musép?s through 
the film of liquid.discharged by the ejector 
23 and_also the flms of colderliquid_dis 
eharged by the annular nozzle 29 and fo 
ing from the shelves31 and 32,and is con-?90 
sequenty gooled and redueed in volume,? 
Since the liquid ejectors discharge,into_a 
condenser and not into the atmosphere,the, 
total diferenceof pressure which they wil * 
haveto overeome will always be very?mal 95° 
It will therefore be understgod thatifthe 
amount of suction produced bythecondens 
ingliquid d6es not exceed4 and 5 m: that, 
waterdischarged by the amular n9zzle 24 100 
1iquid possesses on entering the apparatus 
wil besuficient to enable it to successively 
operate the superimposed ejectqr condensers 
andto drive from compartment to.gompart 
ment ?e air,and?non-condensable gases? 
whichflow backwith the vapor at theinlet 
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|or upper ends of the_nozzles 15,16,17and 
18. Theapparatus therefore utilizes all 9f, 
the energyavailable in the fluid and liquid.110, 
enteringfhe condenser,inproducingthe de-? 
sired vacuum. - ? 
Thesamefundamental arrangementisap 

plicable.to surface condensers.?The film of, 
eondensingwater and the ejectors are,how-115 
ever,repliced by a series of_tubes through 
whieh the condensingwater flows. , 
In accordance_with the provisions of the 

patentstatutes,I have deseribed the princi-, 
üle of operation of my inyention together 120 
With theapparatus which I now gonsider t9 
represent the best embodiment theregf but 
[?iesireto hawe it underst06d that the ap 
par?us shownis.only ilustntive *nd *at 
?heinvention caf be carried out by other 
means _?,, ,,, , 
WhatT?aimis:? .Accondensercomprisinga seriesofeom? 
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municating fuid nozzles communicating 

10 
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With a Source offluid o be condensed and 
progressively decreasing in cross-sectional 
area,in Combination with a series of liquid 
ejectors,the inlet ofeaeh of which com 
municates with aninlet of one ofthe nozzle8 
of Said series. r, 
2.A Condenser comprising a series offuid 

nozzles Communicating with the source of 
fuid to be condensed,and progressively de 
Creasing in cross-sectional area,in combina 
tionwith a Series of liquidejectors?the inlet 
ofeagh of which communicates with aninlet 
ofone ofthe nozzles ofsaid series,in combi 
nation With a condensing chamber,and 
meahs for introducing cooling liquid there 
to and for withdrawing thewater of con 
densation,the Condensing liquid and the 
non-condensablegases, 

3. A condenser comprising a series ofnoz 
zles communicating with the Source offuid 
tobecondensedand progressively decreasing 
in cross Sectional area,in combination with 
a series of liquid ejectors,the inlets of eaeh 
ejector of Said series communicating with 
an inlet of One of the nozzles of Said series, 
a condensing chamber communicating with 
thelast ejector of Said Series and receiving 
the fuid ejected from the last nozzle of said 
Series,and meansfor withdrawing thewater 
of condensation,the condensing liquid and 
the non-Condensablegases therefrom. 

4. In a Condenser,a plurality of nozzles 
arranged to operate in series and the first 
of which communicates.with the Source of 
steam to be condensed,a hot welor Collect 
ingehamberinto which the last ofthe series 
of nozzles discharge and Serialy Operating 
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?rogressiyely,ngre?spg,pressures 
.there to the outlet of 
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condensing means for creating a higher 
vacuum at the outlet of one ofthe first noz 
zles oftheseriesthanatthe inlet to the first 
and successively increasing pressures at the 
ontlet ends of the remainder of the nozzles 
of the Series. - 
?5. In a condenser,andin Combinationwith 

a source of steam to be Condensed,nozzles 
through Which the steam to_be Condensed 
serialy passes to.the hot wel or colecting 
ohamber and serialy arranged Condensing 
means for maintaining a higher VaeuUm at 
the outlet of the frst nozzle of the_series 
thanat the entrance of Said first nozzle_and 

from 
the last nozzle of the 

8eries. - 
6. Tn a condensing apparatus,an_exhaust 

steaminlet,a cooling-Waterinlet. a hQt Yel 
or colecting chamber,a plurality of.over 
1apping nozzles arranged in series and 
through whichthe exhaust steam passes and 
a series of condensing meansin Open Com 
munication with the fespeetive mozzles and 
throughwhich the waterof condensation 8e 

65 
rially passes,,, ,? 
7.Tn a condensing apparatus adapted to 

@ 

í disgharge into.a colecting chamber or bot 
Wel,$1 inlet for thecondensablevapors,a 
Blurality of nozzles through which the c6n 
densable Vapors are_adapted to pass in se 
ries,a plurality of chambers,one communi 
Cating with the outlet of each nozzle,and 
means whereby cooling water is passed se 
rialy through said chambers and is finally 
discharged into Said colecting chamber or 
hot well. 

8. fn a Condensing apparatus,a series of 
*Ozzles through which the vapor to be con 
densed passes,and means for vithdraving a 
portiQn of thevaportraversing Said nozzles 
from betweenintermediate nozzles ofthe se 
ries and for condensing the vapor with 
drawn. - 

9. In a condensing apparatus,a plurality 
of overlapping nozzles arranged in series 
and of progressively decreasing area,a plu 
rality of chambers arrangedinseries and in 
communieation with Said nozzles?means for 
Segregating and conducting a portion ofthe 
steam passing throngh Said nozzlesinto each 
of Said chambers and means for condensing 
Said segregated portions. 

10. In a eondensing apparatus a passage 
of progressively decreasing area for the 
Vapors to be condensed and means for with 
drawing and condensing some of the vapors 
at a plürality of points along Said passage 
wherebythe water atthe outlet of the appa 
ratus is maintained at a higher temperature 
thanthe vapors atthe entrance to saidappa 
ratus. 

11. A condensing apparatus provided 
with an inlet for condensable vapors,a 
8eries of nozzles,through whieh the vapor 
to be condensed is adapted to pass,and 
serialy arranged cQndensing meansforrais 
ing the pressure of a portion of the Vapor 
traversing Said nozzles to a pressure above 
the pressire 6f the Tapor at the adinission 
end of Said 8eries of n6zzles, 

12. Tn a condensing apparati18. a Series of 

densed passes and means for withdrawing a 
portion of the vaportraversing Said nozzles 
from,between intermediate nozzles of the 
8eries and for condensing the Vapor with 
drawn. ? - - - 

18. Ti a Condensing apparatil8 Drovided 
?ith an inlet for condensable Vapor. a pas 
sage of Drogressively_degreasing cross-see 
tional area through which the vapor to be 
condensed is adapted to pass and means for 
withdrawing and condensing vapor fron 
that traversing Said passage Vherei)y the 
pressupe of the Vapor continuing through 
the vapor entering the apparatus. * 

14. Tn a eondensing apparatus provided 
with aninlet for condensable vapor: a pas 
sage through which the vapor to De Con 

* densed is adapted to pass nenns for with 

nozzles throughwhich the vapor to be.eon-? 

75 

85 

@@ 

95 

100 

105 

3 0 

115? 

120 

said passageis raised above the pressire of 145 
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drawing and condensing Yapor from that 
?raversingsaid passageYhereby the remain 
ingyaporisraised aboye the pressure ofthe 
Vapor entering the apparatus, 

5 ?ö In a Condensing apparatus,a passage 
for the_vapors to be condensed, means for circulating condensing liquid through?Said 
condenser and me?nsforwithdrawmg and 
eondensing vapor from that traversingsaid 

10 passage Whereby the condensing liquid at 
* theQutlet of the apparatus is maintained 

at a highertemperature than the vapors at 
the entrance to the.apparatus. 
16.In a condense?a series of overlap 

15 ping conyerging nozzesthroughwhieh the 
yaporto be condensedpasses,means for ci? cuiatingcondensing fiquids through.said 
condenser;exteriorto Said nozzles.separgte condensing chambers communicating with 20 thesp*wenitemeiaenozèan? 

* means foreireulatingthe gondensing liquid *hroughthesuccesiyegondensingghambers 
inthèdirection ofthefow of v?oorsto be 

2??17.Acondenser,a passage comprising8 pluraityofoverlapp?gconvergingnozles, 

soligidssuccesyey thro?h saidènamber? 
18.Incombinaionwiha eondenser a, 

.through Sid chambers, 

,epara?condensing chimbers Comunicat? 
ing with spaces beween.int*ediate?oz? ,zles and means for,circulating_rcoeling 

984,279 

Bassagethrough which the Yaportobe con 
° nsed passes and a plurality of.separate 

udensi? chambers communicating with 
openings provided throughoutthe length of 35 
Said passage.," , , - 

19 In a condensingapparatus,a series of 
nozzles through which the yapor to be con 
densed pases,means for.withdrawing a 
portionofthe vapor.traversingthe saidn6z- 40, 
zles from between intermediate nozzles of the series,separate means communicating 
with theseparate.spaces betweenintermedi 
ate nozzles for condensing thevaporwith 
drawn and means wherebythe condensing 45 
fuid is caused to eirgulate successivey 
through said means inthe direction of the 
flow ofvapor? - ?, 
20 In a gondenser,a plurality,of con-, 

Yeging nozzles.arrangedin a.coverging.50 
series,a seriesof chambers surroundingsaid 
pozzles and communicating with the spages 
between successive nozzles and means.fgr 
circulating condensing water sucessively 
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In testimony whereof T have hereunto 
subscribed myname this14th day of Octo 
ber 1907. ,________ 
? - MAURICE LEBLANC. 
Witnesses: , - - - - 

H.C."CoxE, 
ALBERT DEAT 

  


